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1992 Beer, Rockafellar, $1\prime \mathrm{v}_{\mathrm{e}}\mathrm{t}\mathrm{s}$ [4].
$X$ , $f.,$ $f_{1},$ $f\underline{\cdot)},$ $\ldots$ $X$ $[-\infty, +\infty]$
. :
(i) $\mathrm{e}_{1}\mathrm{J}\mathrm{i}f=\mathrm{I}^{arrow}\backslash -\lim|\iotaarrow\infty \mathrm{e}_{\mathrm{P}^{\mathrm{i}f1}}|$;
(ii) \alpha $c\iota-$ $\{C\mathrm{t}_{\iota}^{\mathit{1}},\}$
$\mathrm{s}\mathrm{l}\mathrm{v}(f, c\iota’)=\mathrm{I}_{\mathrm{t}-\lim_{arrow 7l\infty}\mathrm{S}1}’\mathrm{v}(f\eta’ a_{n})$
.





$\mathrm{t}C\mathrm{t}_{1\mathit{1}}^{!}$ } , –
.
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2X $\{A\}|\mathit{1}$ . $ll\in \mathrm{N}$ $X_{1l}$ C
.1 $\in X$ , $.\prime \mathrm{r}$. $\{A_{?\mathit{1}}\}$ . ,
$\{\uparrow\iota_{\mathrm{t}}.\}$ , $k\in \mathrm{N}$ $.\iota\cdot,,k\in_{4}4_{n_{k}}$ \in X
\sim $\{A_{?},\}$ .
[5].
$\{A_{?},\}$ $X$ . , $\{A_{n}\}$ ,
$\mathrm{L}\mathrm{i}_{\iota\wedge},4_{l}$, , $\mathrm{L}_{\mathrm{S}_{l\mathit{1}}}A,\iota$ . , $\mathrm{L}\mathrm{i}_{\gamma \mathit{1}}$ $A\mathrm{t}?=\mathrm{L}\mathrm{s}_{\mathrm{t}l},A,=A$ $\{A_{l},\}$
$A$ Painlev\’e-Kuratowski , $A=\mathrm{I}_{\acute{\mathrm{C}}}-1\mathrm{i}111_{1}-\infty A_{n}\iota$ .
$A$ $>0$ , $S_{1}.(A)$ $A$ $r$
. $S_{r}(A)=\{x\in X:d(\backslash ?:, A)<\uparrow’\}$ . , 14 – $\{x\}$
, $S,,(\{X\})$ $S,.(x)$ .
$f$ : $Xarrow[-\infty, +\infty]$ , $\{(.I^{\cdot}.C\iota’) : f(\backslash \iota\cdot)\leq c\iota’\}\subset X\cross \mathbb{R}$ f
, $\mathrm{e}\mathrm{p}\mathrm{i}$ f . , $\{(\backslash \iota\cdot, \alpha) : f(.\tau)\geq \mathfrak{a}\}\subset X\cross \mathbb{R}$
, $\mathrm{h}\mathrm{y}\mathrm{p}_{0}$ f . .\acute A\subset X $\cross$ Y , $arrow 4$ X $7$ $x(A)$ . $\cdot$
, .
1 $\{f_{\lambda}\}_{\lambda\in\Lambda}$ $X$ $x\in X$ ...
$\mathrm{S}\mathrm{t}\iota_{1^{1)}f\lambda}\lambda\in\Lambda(X)<+\infty$ .
.
$f(\backslash \iota")=\mathrm{s}\iota\iota \mathrm{p}\lambda f.\lambda(x)$
f X .
$\{f_{\lambda}\}$ , $.?\in X$ $\epsilon>0$ $\delta>0$ , I $f_{\lambda}(.li)-$
$f_{\lambda}(u))|<\epsilon/\mathit{2}$ $w\in S_{\delta}(x)$ $\lambda\in \mathrm{A}$ . $f(w_{0})-f(X)\geq\epsilon$
$s_{\delta(\mathrm{t}}\backslash \cdot$ ) , f $f(u!_{0})-f_{\lambda_{\text{ }}}(w_{0})<\epsilon/\mathit{2}$ $/\backslash _{0}\in$ /\
.
$f_{\lambda_{0}}.(_{X})-f.(\backslash 1’)$ $\geq$ $f_{\lambda_{\mathrm{r}\rfloor}}(.\mathrm{t}’)-f(w0)+\epsilon$
$>$ $f_{\lambda_{0}}.( \backslash \tau;)-f.\lambda(u)0)-.\frac{\epsilon}{\mathit{2}}+\epsilon$
$.>$. $- \frac{\epsilon}{2}-.\frac{\epsilon}{\mathit{2}}+\epsilon=0$ .
. $f(1l))-f(.?\cdot)<$ \epsilon $w\in S_{\delta}(x)$ .
$f(\backslash \iota\cdot)-f(w_{1})\geq\epsilon$ $?\iota$) $\iota\in S_{\delta}(x)$ . \mbox{\boldmath $\lambda$} $\in\Lambda$
$f.(\mathrm{t}?\cdot)-f.\lambda(1\{_{/}’ 1)\geq\epsilon$
$f.(x)-f.\lambda(x)$ $=$ $f.(_{l^{\backslash }})-f.\lambda(w1)+f.\lambda(w1)-f_{\lambda}.(x)$
$\geq$ $\epsilon+\frac{\epsilon}{2}$
2
\mbox{\boldmath $\lambda$}\in ]\ . $f(x)>f(x)+\epsilon$ , $u\mathrm{J}\in s_{\delta(}\backslash T.$ )
$|f(.\iota\cdot)-f(\mathrm{c}\mathrm{t}))|$ <\epsilon . f . $\square$ ..$\cdot$ .
211 X . $\tau\cdot>0$ X
$f$
hypo $ll\subset \mathrm{h}\mathrm{y}\mathrm{P}^{\mathrm{O}}g\subset S,.(\mathrm{h}\mathrm{y}\mathrm{p}\mathrm{o} h)$
.
. $h$ .\acute M $x\in X$ $.|h(X)|-\prime \mathit{1}2-\vee>--\prime \mathrm{t}’/I$
. $x\in X$ : $Xarrow \mathbb{R}$ $\iota$ .
$c \iota_{l}.\cdot(\iota\iota J\dagger)=l?.(.l’)+.\frac{\uparrow}{\mathit{2}}$
.
$- \frac{4_{\mathit{1}}\lambda \text{ ^{}\mathit{1}}I}{\uparrow},Cl(x, w)$
. $\{(1.\mathrm{t}.\}_{?\in^{x}}.\cdot$ , 1
$.jC$
: $X\ni u$ )
$-\succ.‘.\mathrm{s}\mathrm{u}I^{\cdot}\in\vee\iota 1\supset,$
$(\iota x(u))\in \mathbb{R}$
, $f$ hyPO $ll\subset$ hyPO($y$ . $\mathrm{h}\mathrm{y}\mathrm{P}^{\mathrm{O}}g\subset S_{r}(\mathrm{h}\mathrm{y}\mathrm{P}\mathrm{o}\mathit{1}_{l})$ .
$\iota\{’\in X$ $J\mathrm{r}(\tau\iota’)$ $–,,/2<c\iota_{\mathrm{J}},.(W)$ $x\in$ X . $cl(x, \mathrm{t}\{’)<’\cdot/\mathit{2}$
$c\iota_{x}(\cdot \mathrm{t}p’\rangle\leq c\iota_{x}.(\backslash T)=l_{l(X})+?\cdot/2$
$cl$ (( $w,$ $C\{,\alpha\cdot(uf)$ , hypo $l\iota.$ ) $\leq cl((l\iota" Cl\cdot x(\mathrm{t}\iota’)), (X, Cl_{x}.(w)-\cdot r/\mathit{2}))=.\frac{\uparrow}{\mathit{2}},$ .
, $cl(X, u’)\geq\uparrow\cdot/2$
$c \mathrm{t}_{l},.\cdot(u’)\leq l\iota(X)+.\frac{\uparrow}{2}-2M<-\mathit{1}\mathrm{t}/I<h(w)$.
$cl.((\iota\ell" c\{.x(u))),$ $\mathrm{h}\mathrm{y}\mathrm{p}\mathrm{o}h$ ) $=0$ .
$cl((\iota!, g(n)))$ , hypo $h$ ) $\leq$ $cl.((1\iota’, g(u!)),$ $(uf, \Gamma l_{x},(w)))+cl((w, Cl_{x}(w))$ , hypo $l\iota$ )
$=$ $jC(w)-r \{_{\mathit{1}}\lambda\cdot(u))<\frac{\uparrow}{2}.$ .
hypo $g\subset S,.(\mathrm{h}\mathrm{y}\mathrm{p}\mathrm{o}h)$ .
3 $f.f1,$ $f_{2},$ $f_{3}\cdot.\cdots$ . $X$ $[-\infty, +\infty]$ $\not\in..$: , $\mathit{9}1_{c}.\mathit{9}\underline{.)}.g_{3},$ $\ldots$
X $\mathbb{R}$ \alpha $\in \mathbb{R}$ – .
$\mathrm{L}\mathrm{S}_{1?}\mathrm{e}\mathrm{p}\mathrm{i}$ fn\subset el)if
$\mathrm{L}\mathrm{s}l$
$\pi_{x}(\mathrm{e}\mathrm{p}\mathrm{i}f\gamma\iota\cap \mathrm{h}\mathrm{y}\mathrm{P}^{\mathrm{O}}g)?)\subset \mathrm{s}1\backslash \gamma(f, \mathfrak{a})$ .
$.7i\in \mathrm{L}\mathrm{s}_{\iota},\mathcal{T}_{X}$ (.ePi $f_{1?}\cap \mathrm{h}_{3^{r}\mathrm{P}g,}\mathrm{o}\mathrm{t}$ ) $\{\uparrow\iota_{i}\}$ $\{x_{n_{i}}\in\pi_{\wedge}\mathrm{Y}(\mathrm{e}_{\mathrm{P}^{\mathrm{i}}}fn_{j}\cap$
$\mathrm{h}\mathrm{y}\mathrm{l})\mathrm{o}g_{1},i)\}$ $x_{n_{i}}arrow x$ . $f_{\mathit{1}_{i}},(x_{\mathrm{n}_{j}})\leq g_{7l}i(x_{n})i$ $(x_{?i},, g_{n_{i}}(\backslash \tau)\iota_{\mathrm{i}}))\in \mathrm{e}\mathrm{p}\mathrm{i}fn_{j}$ .
$\{g_{n_{j}}\}$ a $(x_{?j},., g_{lj},(x_{n_{j}}))arrow(.1^{\cdot}, C\mathrm{t})\in^{r}\mathrm{L}\mathrm{s}_{1},\mathrm{e}_{\mathrm{P}^{\mathrm{i}}}fn\subset \mathrm{e}\mathrm{p}\mathrm{i}f$ , $f(.?\cdot)\leq C\mathrm{t}$




4 $f,$ $fi,$ $f_{2},$ $f_{3},$ $\ldots$ $X$ $[-\infty, +\infty]$ .
$\mathrm{o}\in \mathbb{R}$ X $\{g_{\iota},\}$
(i) $\{g_{\iota},\}$ \alpha -- ;
(ii) $\mathrm{s}1\backslash ’(f, Cy)=\mathrm{I}’\searrow-\lim_{\iota},-\infty\pi x(\mathrm{e}_{\mathrm{P}}\mathrm{i}fn\cap \mathrm{h}\mathrm{y}\mathrm{p}\mathrm{o}g_{\iota},)$;
, $\mathrm{e}\mathrm{p}\mathrm{i}f=\mathrm{I}^{\vee}\backslash -1\mathrm{i}\mathrm{n}1_{\gamma}-\infty \mathrm{e}l\mathrm{p}\mathrm{i}f,$ ? .
$($ .];., $a^{\mathrm{C}})\in \mathrm{e}\mathrm{p}\mathrm{i}$ f , $x\in \mathrm{s}1\backslash \Gamma(t., C\mathrm{t}^{-})$ ,
$\{g_{\eta}\}$ . , $x,,\pi_{X}(\mathrm{e}\mathrm{p}\mathrm{i}f_{\mathcal{R}}\cap \mathrm{h}_{1^{r}}.\mathrm{p}\mathrm{o}g_{n})$ $X$ $\{x_{n}\}$
$X_{\iota},arrow x$ . , $(X_{\}l}, \supset c,\iota(\backslash ?|\mathit{1}))\in \mathrm{e}\mathrm{p}\mathrm{i}$ , $(x_{7\iota} , jc_{\gamma?}(x|1))arrow(J^{\cdot}, \alpha)$
, (X, $\mathit{0}^{\mathit{1}}$ ) $\in \mathrm{L}\mathrm{i}_{\mathit{1}},\mathrm{e}\mathrm{p}\mathrm{i}f_{\mathcal{R}}$ . $\mathrm{e}\mathrm{p}\mathrm{i}f_{\mathit{7}}l\subset \mathrm{L}\mathrm{i}_{?},\mathrm{e}\mathrm{p}\mathrm{i}$ f,l .
$\mathrm{L}\mathrm{s}_{n}\mathrm{e}_{\mathrm{P}}\mathrm{i}fn\subset \mathrm{e}\mathrm{p}\mathrm{i}f$ . $(x,\dot{\prime}\mathit{3}/)\in \mathrm{L}\mathrm{s}_{n}\mathrm{e}_{\mathrm{P}}\mathrm{i}fn\backslash \mathrm{e}\mathrm{p}\mathrm{i}f\neq\emptyset$
. $\beta<f(\backslash \tau)$ , $\{\uparrow x_{i}\}$ $(x_{n_{j}} \int\prime \mathit{3}2_{\text{ }})$ $\in \mathrm{e}\mathrm{p}\mathrm{i}f_{\mathrm{t}},\mathrm{i}$
(X, $\beta$ ) . $/\mathit{3}<\alpha<f(x)$ $a^{e}$
$\{c_{\iota},J\}$ $g_{n_{i}}(x_{\iota_{j}},)arrow\alpha$ , $i\in \mathrm{N}$ $\beta_{n}:<g_{\iota_{j}},(\mathrm{t}\iota\cdot,l\mathrm{i})$
. , $\in\gamma_{1}-1’$ $(\mathrm{e}_{1^{\mathrm{M}}} f_{1l}i\mathrm{n}\mathrm{h}_{3^{\gamma}\mathrm{p}}\mathrm{o}g_{l},i)$ , $x\in \mathrm{s}1\backslash ’(f, a’)$ ,
$\mathrm{G}<f(x)$ . .
3 epi-convergence
$f.,$ $fi\cdot f_{\underline{)}}\cdot,$ $f_{3}.\cdots$ . $X$ $[-\infty., +\infty]$ .
, :
(i) $\mathrm{e}\mathrm{p}\mathrm{i}f=\mathrm{I}\searrow-\lim\prime narrow\infty \mathrm{e}\mathrm{P}\mathrm{i}f_{1}\mathit{1}$ ;
(ii) \alpha \in R , – $\alpha$ $\{g_{n}\}$
$\mathrm{s}\mathrm{l}\mathrm{v}(f, c1)=\mathrm{I}^{-}\searrow\underline{-1}\mathrm{i}\mathrm{n}1\pi X(|\iota\infty \mathrm{e}_{\mathrm{P}}\mathrm{i}f_{n}\cap \mathrm{h}\mathrm{y}\mathrm{p}\mathrm{o}\zeta_{n}j\mathrm{I}$
.
(ii) (i) 4 . (i) (ii)
. .









$k\in \mathrm{N}$ $\{S_{\iota/}k(\backslash \gamma.)\}.\mathrm{t}\cdot\in \mathrm{S}1\lambda\Gamma(f.\alpha)$ $\mathrm{s}1\backslash r(f, a)$ .
, $\{U^{(k,\lambda})\}\lambda\in\Lambda^{k}$ .
$k\cdot\in \mathrm{N}$ $\mathrm{s}1\backslash ’(f, a)$
. $\in \mathrm{N}.$, \mbox{\boldmath $\lambda$}\in 1 $(_{\backslash }x^{(k.\lambda)})\in U^{(k.\lambda)}\mathrm{n}\mathrm{S}1\backslash \cdot(f, a)$ $(x^{(k,\lambda)}, a)\in \mathrm{e}_{1})\mathrm{i}$ f
, $\{(.’\iota^{(k}\cdot:\mathit{0}^{(k_{/}\backslash )}\tau?\lambda)-|1)\in \mathrm{e}_{1^{)}}\mathrm{i}f|\}\}_{1’=1}^{\infty}$
$,\iota\infty 1\underline{\mathrm{i}\mathrm{n}}1(.r.,, C\mathrm{t}k.\lambda\iota|\mathit{1}\rangle(1k.\lambda))arrow(x^{(k,\lambda},\ovalbox{\tt\small REJECT}))$
. . $U^{(k,\lambda)}$ $\{x_{n}^{(k,\lambda}\})$
.
$r>0$ , $N^{(k\cdot,\lambda)}(r)\in \mathrm{N}$
$(.’\iota^{(k\cdot.\lambda \mathrm{t}}.,$$C mathrm{t}_{1}^{\mathrm{t}\cdot,\lambda)}|\mathrm{t})|)\in U^{\mathrm{t}k,\lambda)}\cross[c\mathrm{t}^{\prime-}r, a+\gamma\cdot]$
$\uparrow l\geq N^{(k,\lambda)}(\uparrow \mathrm{I}$ $X\cross \mathbb{R}$
$\{H_{\iota},\}_{:}\{\hat{H}_{l},\}$ : ...:. . $\cdot$ ., $\cdot$ :.
$H_{\gamma?}=. \bigcup_{k=1}^{\infty}\{(_{X}\iota’ c\iota \mathit{1}l)(k\cdot.\lambda)(k\cdot.\lambda) : l=\uparrow?_{\mathit{1}},.l\geq N^{(k,\lambda)}(1/k), /\backslash \in\Lambda^{k}\}$;
$\hat{H}_{11}=H_{\iota},+(\{0\}\cross[0, -\infty[)$ ;
, 1 : $Xarrow[-\infty, +\infty]$ $\mathrm{e}_{\mathrm{P}^{\mathrm{i}h}\}l}=\hat{H}_{\mathfrak{l}l}$ . 2 , $h_{n}$
hypo $h_{1},\subset \mathrm{h}\mathrm{y}\mathrm{P}^{\mathrm{O}}g$} $’\subset S_{1/n}(\mathrm{h}\mathrm{y}\mathrm{p}\mathrm{o}h_{n})$
$g_{?}$, . , $\{g_{\iota},\}$ c|’ -- ,
$x\in X$ $\epsilon>0$ $N\in \mathrm{N}$ $\delta>0$ , $\mathrm{t}t\geq\wedge l\backslash ^{-}$
$cl(\mathrm{c}\iota:, \mathrm{t}\iota’)<\delta$ $|\alpha-g|l(w)|$ <\epsilon . , $x,$ $\epsilon$ , $k’=\mathit{2}/\epsilon \text{ }$
. $j$ $=1,2,3,$ $\ldots$ , k’ $\{\text{ ^{}(j,\lambda)}\}$ , .T 0






. 7 $H_{?}$, N’
$|C1_{1}^{\text{ }}-c|^{}|(k_{i\cdot i}? \cdot\lambda)<\frac{\epsilon}{3}$
$??,$ $\geq \mathit{1}7\backslash l^{-\prime}$ $(.\mathcal{T}_{1?|?}^{(k,\lambda},$$\alpha)(k\lambda))\in H_{\iota},\cap$ ( 0 $\mathrm{x}\mathbb{R}$ ) .
$|h \}?(_{\mathcal{U}^{1})|}.-\alpha<\frac{\epsilon}{2}$ (1)
$?l\geq N’$ $u’\in$ Uv0 . $0<\delta<\epsilon/2$ $s_{2\delta(\mathit{1}:}\backslash$ ) $\subset U_{0}$
$\delta$ , $N=111\mathrm{a}\mathrm{X}\{1/\delta_{-}, N’\}$ $S_{\delta}(X)\cap s_{\delta(}o_{0^{C}}\mathcal{T})=\emptyset$ , $?l\geq N\text{ }$
hypo $/c_{??}\subset S_{1/\mathrm{P}^{\mathrm{o}}}$}? $(\mathrm{h}\mathrm{y} h_{?},)\subset S_{1/}j\backslash :-(\mathrm{h}\mathrm{y}\mathrm{p}\mathrm{o}h_{\Pi})\subset S_{\delta}(\mathrm{h}_{\}\mathrm{p}\mathrm{I}}r\mathrm{o}h_{\eta}$
5
.$|l7_{?},(u’)-g_{j},.( \iota\{^{))1}<\delta<\frac{\epsilon}{2}$
$’?\geq N$ $u^{1}/\in S_{\delta}(\backslash ?\cdot)$ . (1) (2) ,
(2)
$|c \iota-g_{1\iota}(\mathrm{t}\mathrm{t}\mathrm{t})|<.\frac{\epsilon}{2}$
’\sim $\geq N$ $\iota\iota$ ) $\in S_{\delta}(.\mathrm{t}\cdot)$ $\{/‘\}1\}$ $\mathrm{n}$ –
.
$l_{l},,$ . g , $’\sim\leq-\backslash ^{-()}/\mathrm{A}\cdot\lambda(1/\lambda\cdot)\text{ }.?(k’\iota’\lambda)\in\pi_{x}(\mathrm{e}_{\mathrm{P}}\mathrm{i}f,\iota\cap \mathrm{h}\mathrm{y}1)\mathrm{o}g|\mathit{1})$
$\mathrm{t}?^{\mathrm{t}\Lambda,\backslash }\cdot)\in \mathrm{L}\mathrm{i}_{\iota},\pi-\backslash ’(\mathrm{e}_{1})\mathrm{i}f,l\cap$hypo $j_{1}(,)$ . $\{.\iota^{\mathrm{t}t\cdot.\lambda)} : k\in \mathrm{N}, \lambda\in\Lambda^{k}\}$ ,
, slv $\alpha$ )
$\mathrm{s}\mathrm{l}_{1^{r}}(f., \mathit{0})\subset \mathrm{L}\mathrm{i}$ $\tau_{\wedge}\prime \mathrm{v}(\mathrm{e}\mathrm{p}\mathrm{i}f.|1^{\cap \mathrm{h}\mathrm{y}\mathrm{p}g_{n})}0$
. (ii) .
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